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(57) Abstract; A glazing panel comprises in sequence at least: 
a glass substrate, a base antireflective layer conqxrising at least a 
base antireflective lower layer and a base antireflective \spper layer 
which is of a different composition to that of the base antireflec- 
tive lower layer, the base antireflective upper layer comprising a 
mixed oxide of Zn and at least oi^ additional material X, in which 
the ratio X/Zn in the base antireflective upper layer is between 0.02 
and 0.5 by weight and in which X is one or more of the materials 
selected from the group comprising Sn, Al, Ga, In, Zr, Sb, Bi, Mg, 
Nb, Ta and Ti, a first infra-red reflecting layer, a first barrier layer, a 
c^itial antireflective layer comprising at least a central antireflec- 
tive lower layer and a central antireflective uppGt layer which is of 
a different composition to diat of the centra) antireflective lower 
layer, the central antireflective lower layer being in direct contact 
with the first barrier layer and the central antireflective upper layer 
comprising a mixed oxide of Zn and at least one additional mate- 
rial Y, in which the ratio Y/Zn in the base antireflective upper layer 
is between 0.02 and 0.5 by weight and in which Y is one or more 
of the materials selected from the group comprising Sn, Al, Ga, In, 
Zr, Sb, Bi, Mg, Nb, Ta and Ti, a second infra-red reflecting layer, 
a second barrier layer, a top antireflective layer. The coating stsxk 
of such a glaang panel may provide particularly advantageous lev- 
els of the diermal stability so as to facilitate beat treatment of the 
glazing panel. 
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Glazing 

This invention relates to glazing panels and particularly to glazing 
panels which are intended to undergo heat treatment following application of a solar 
5 control filter. 

EP 233003A describes a glazing panel carrying a sputter coated optical 
filter having the structure: glass substrate/ Sn02 base dielectric/ first metallic barrier of 
Al, Ti, Zn, Zr or Ta / Ag / second metallic barrier of Al, Ti, Zn, Zr or Ta / Sn02 top 
dielectric. The optical filter is designed to block a significant portion of the incident 

10 radiation in the infra red portion of the spectrum whilst allowing passage of a 
significant portion of the incident radiation in the visible portion of the spectrum. In 
this way, the filter acts to reduce the heating effect of incident sunlight whilst allowing 
good visibility through the glazing and is particularly suitable for car windscreens. 

In this type of structure, the Ag layer acts to reflect incident infira red 

15 radiation; in order to fulfil this role must be maintained as silver metal rather than 
silver oxide and must not be significantly contaminated by adjacent layers. The 
dielectric layers which sandwich the Ag layer serve to reduce the reflection of the 
visible portion of the spectnim which the Ag layer would otherwise provoke. The 
second barrier serves to prevent oxidation of the Ag layer during sputtering of the 

Z) overlying Sn02 dielectric layer in an oxidising atmosphere; this barrier is at least 
partially oxidised during this process. The main role of the first barrier is to prevent 
oxidation of the silver layer during heat treatment of the coating (e.g. during bending 
and/or tempering) of the glazing panel by being oxidised itself rather than allowing 
passage of oxygen to the Ag layer. This oxidation of the barrier during heat 

25 treatment provokes an increase in TL of tfie glazing panel. 

EP 792847A discloses a heat treatable solar control glazing panel 
which is based on the same principle and has the structure: glass substrate/ ZnO 
dielectric/ Zn barrier/ Ag / Zn barrier/ ZnO dielectric/ Zn barrier/ Ag / Zn barrier/ ZnO 
dielectric. The Zn barriers positioned below each of the Ag layers are intended to be 

30 oxidised completely during heat treatment and serve to protect the Ag layers from 
oxidation. As well known in the art, the stmcture of having two, spaced Ag layers 
rather than a single Ag layer increases the selectivity of the filter. 

EP 275474 A discloses a heat treatable solar control panel having the 
structure: glass substrate/ zinc stannate dielectric/ Ti barrier/ Ag/ Ti barrier/ zinc 

35 stannate dielectric. Ti barriers are generally favoured in this type of heat treatable 
structure due to their high affinity for oxygen and relative ease with which they can 
be oxidised to form titanium oxide. 



CONFIRMATIOMCOPY 
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According to one aspect, the present invention provides a glazing 
panel as defined in Claim 1. 

The coating layers are preferably deposited by sputtering, preferably 
magnetron sputtering but other deposition techniques may be used. Different layers 
5 of the coating stack may be deposited using different techniques. 

The upper layers in the base and central antireflective layers may have 
the same or substantially the same composition. This may facilitate the use of 
substantially similar targets to deposit these layers and/or substantially similar 
deposition conditions. 

W The combination of the defined upper layers in the base and central 

antireflective layers as part of the defined coating stack may facilitate the production 
of glazing panels (and particularly of laminated windscreens) having TL greater than 
75% once subjected to heat treatment whilst still providing an advantageous 
combination of repeatable thermal stability during heat treatment, low haze, 

15 mechanical and chemical resistance and desired colour in reflection and/or 
transmission. 

One or preferably both of the additional materials X and Y is 
preferably Sn and/or Al. This may give a particularly advantageous combination of 
properties. 

-a? The proportion of Zn in the mixed oxide that forms the base 

antireflective upper layer and/or that which forms the central antireflective upper 
layer may be such that ratio X/Zn and/or the ratio Y/Zn is between about 0.03 and 
0.3 by weight. 

Arranging one or each of the upper layers of the base and/or central 
25 antireflective layers in direct contact with its overiying infra-red reflecting layer may 
also facilitate achieving high levels of TL during heat treatment. Alternatively, an 
addition layer, for example, a barrier layer, may be interposed between one or each 
of the upper layers of the base and central antireflective layers and its overlying infra- 
red reflecting layer. Such an additional banier may be a layer comprising Ti and/or 
30 comprising an oxide of Ti. The additional barrier layer may have a geometrical 
thickness of between about 5 A and 60 A. 

The base antireflective upper layer and/or the central antireflective 
upper layer may have a geometrical thickness of less than about 200 A, less than 
about 150 A, less than about 130 A or less than about 110 A. This may provide 
35 advantageous mechanical properties to the coating stack, particularly with respect to 
resistance to peel tests. 

The base antireflective upper layer and/or the central antireflective 
upper layer may have a geometrical thickness of greater than about 30 A, greater 
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than about 50 A greater ttian about 100 A. This may provide a sufficient thickness to 
enhance the properties of the coating stack, particularly with respect to TL obtainable 
after heat treatment. 

The central antireflective lower layer may comprises at least one layer 

5 which provides a sufficient block to the migration of oxygen and/or sodium and/or 
other materials to prevent significant contamination of and/or diffusion of the layers 
of the coating stack. Preferably, the central antireflective lower layer is in direct 
contact with the first barrier layer and comprises a material which resists diffusion of 
the first banrier layer during heat treatment. The combination of a central 

W antireflective lower layer as defined in claim 5 with a first barrier which is deposited 
at least partially in metallic or substantially metallic form and subsequently oxidised 
during heat treatment (and particularly a barrier that comprises or consists essentially 
of metallic Ti when deposited) may permit particulariy high thermal stability of the 
coating stack during heat treatment. It is believed that diffiision of material from the 

15 first barrier layer into the central antireflective lower layer during heat treatment and 
particularly during severe heat treatment may, in some coating stack arrangements 
be a critical factor in determining thermal stability of the coating stack; the 
composition of central antireflective lower layer defined in claim 5 may significantiy 
mitigate against such diffusion. 

20 The base antireflective lower layer may comprise at least one layer 

which provides a sufficient block to the migration of oxygen and/or sodium and/or 
other materials to prevent significant contamination of and/or diffusion of the layers 
of the coating stack. The use of a base antireflective lower layer as defined in claim 6 
may be used to facilitate this whilst, in addition, facilitating the arrangement and 

25 control of the deposition conditions. 

The use of a top antireflective layer as defined in claim 9 may feicilitate 
the arrangement and control of the deposition conditions for the overall coating 
stack. In addition, this layer may be arranged to provide a block to migration of 
oxygen during heat treatment and/or diffusion of the second barrier layer. 

30 The top antireflective layer may comprise at least one layer which 

comprises a mixed oxide of Zn and at least one additional material W, in which the 
ratio W/Zn in that layer is between 0.02 and 0.5 by weight and in which W is one or 
more of the materials selected from the group comprising Sn, Al, Ga, In, Zr, Sb, Bi, 
Mg, Mb, Ta and Ti. This may improve the thermal stability of the coating stack 

35 during heat treatment and/or its mechanical or chemical resistance, particularly when 
used as defined in claim 10. 

According to further aspects, the invention provides a glazing panel as 
defined in claim 13 and for use of a glazing panel as defined in claim 14. 
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According to another aspect, the invention provides a method as 
defined in claim 15. 

The invention may provide an advantageous combination of 
properties for the glazing, for example: 
5 • particularly good levels of TL following heat treatment 

• particularly good thermal stability during heating of the glazing panel, for example 
during tempering and/or bending. This may facilitate bending of coated glazing 
panels, particularly to produce complex shapes, without provoking unacceptable 
variations in colour over the surface of the glazing panel. Colour variations during 

W heat treatment may be caused by lack of thermal stability of the coating stack 
when subjected to conditions necessary to bend and/or temper the glass substrate. 
This aspect may be particularly enhanced by the use of a central antireflective 
lower layer as defined in claim 5 to inhibit significant diffusion of the first barrier 
layen 

15 • ease and controllability of deposition: the antireflective layers according to the 
present invention may be deposited more easily and with more control than, for 
example, A1203 or Si02. Whilst A1203 and Si02 show a good degree of thermal 
stability they are difficult to deposit using common sputtering techniques. 

• good mechanical resistance: the antireflective layers according to the present 
20 invention may be used without prejudicing the mechanical resistance of the 

coating. In particular, they may perform well in pummel tests when the glazing 
panel is used in a laminated structure. 

• compatibility with Ag: crystallisation of the Ag layer affects its optical properties. A 
pure ZnO layer adjacent the Ag can lead to excessive crystallisation of the Ag and 

25 to problems of haze in the coating, particularly during heat treatment. However, 
where an antireflective layer does not consist of ZnO there may be insufficient 
recrystallisation of the Ag layers resulting in a level of infra red reflection and a 
level of electrical conductivity in the coating which are below the optimum 
obtainable. The present invention may be used to feivour ciystallisation to a 

30 sufficient degree to provide good infra red reflecting properties whilst avoiding 
excessive haze. In particular, it may provide a favourable crystallisation compared 
with an antireflective layer composed of Ti02 or Sn02. One possible explanation 
for this may be that the presence of the additional material X or Y in the zinc oxide 
structure may reduce the crystal grain growth in the mixed oxide layer, especially 

35 perpendicular to the substrate. This may result in a less crystalline, more 
amorphous structure which reduces diffusion that might otherwise be likely to 
occur at crystal grain boundaries. 
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• production cycle time: an oxide layer which is a mixture of Zn and at least one of 
the specified addition materials may have a higher refractive index than 
antireflective layers of, for example, ZnO and Sn02, which are commonly used in 
similar structures and yet will be quicker to deposit than known antireflective 

5 layers having relatively high refractive indexes, for example, Ti02. Consequently, 
this may enable the production cycle time to be improved. 

• good selectivity: the higher refractive index may, in addition, facilitate an increase 
in the selectivity of the coating stack. 

• low emissivity, notably an emissivity of less than 0.35, preferably less than 0.32 or 
10 less than 0.30, particularly after heat treatment 

• low electrical resistance, notably a resistance per square of less than 3 ohms per 
square, preferably less than 2.8, 2S or 2.3 ohms per square, particularly after heat 
treatment 

Particularly advantageous properties may be obtained if additional 
15 material X or Y consists 

• essentially of Sn 

• of Sn with one or more additional materials from the specified 
group of materials, for example, Ti and Al 

• essentially of Al 

20 • of Al with one or more additional materials from the specified group 

of materials. 

The present invention may be particulariy advantageous in facilitating 
manufacture of laminated windscreens or other glazings having colour co-ordinates 
on the ClElab scale of L*= 40 ±2.5 a*=-6±2.5 b*=-2±2.5. Whilst known 

25 coating stacks may enable such windscreens to be manufactured, particulariy for 
simple models which do not require severe heating conditions to provide desired 
configurations once bent, the present invention, by providing a coating stack which is 
particulariy stable during heat treatment of the glazing panel may allow more 
complex bent forms to be produced, and/or may provide significantiy better 

30 industrial yield with less rejects and/or may enable the use of less sophisticated 
bending methods and/or may ensure that such characteristics may be consistently 
obtained for industrially produced glazings whilst still providing a TL of at least 75%, 
and indeed a TL which may be of or above 76%. 

Similarly, the present invention may facilitate manufacture of 

35 laminated windscreens or other glazings in which the variation of colour AE* over the 
surface of the glazing is less than 2, preferably less than 1.5 or 1.2 and more 
preferably less than 1 where the variation of colour AE* is calculated as: 



* 
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AE*=V{L*^ -f a*^ +b*^ ) where L* a* and b* arc measured on the 

CIBab scale. 

The variation in colour over the surface of a windscreen will depend 
on the complexity of the windscreen, the heating method and conditions used to 

S bend the glazing panel and the thermal stability of the coating stack to such colour 
variations. Whilst prior known coating stacks may enable such low levels of colour 
variation to be achieved particularly for simple windscreens or under certain heating 
conditions or with certain levels of rejection for non-conformity, the present invention 
may be used to facilitate industrial manufacture of such windscreens under 

/O significantly more advantageous industrial conditions. 

The term "heat treatable glazing panel" as used herein means that the 
glazing panel canying the coating stack is adapted to undergo a bending and/or 
thermal tempering and/or thermal hardening operation without the haze of the so 
treated glazing panel exceeding 0.5, and preferably without the haze exceeding 0.3. 

/S The term "substantially haze free heat treated glazing panel" as used herein means a 
glazing panel which has been bent and/or thermally tempered and/or thermally 
hardened and has a haze that does not exceed 0.5 and which preferably does not 
exceed 0.3. The invention may be particulariy advantageous in facilitating 
manufacture in which a coating stack is deposited on a substantially flat or planar 

i%7 glass substrate to produce a glazing panel which may be subsequently heat treated, 
for example bent or tempered. 

The filter stack may comprise one or more barrier layers underlying 
and/or overlying the infra red reflecting layer, as is known in the art. Barriers of, for 
example, one or more of the following material may be used: Ti, Zn, Cr, "stainless 

2S steel", Zr, Ni, NiCr, ZnTi NiTi and ZnAl. Such banriers may be deposited, for 
example, as metallic layers or as sub-oxides (i.e. partially oxidised layers). 
Alternatively, nitrided barrier layers may also be used. The barrier layers in such 
coating stacks may serve to protect the infra red reflecting layers from unacceptable 
levels of degradation during the deposition of overiying layers and/or during heat 

J» treatment of the coating stack. 

One or more of such barrier layers may comprise the same materials 
as the mixed oxide layer, particularly the adjacent mixed oxide layer. This may 
facilitate management of targets and control of deposition conditions and in the latter 
case may provide good adhesion between the layers and thus good mechanical 

JS durability of the coating stack. 

Heat treatment may provoke an increase in the TL of the glazing 
panel. Such an increase in TL may be advantageous in ensuring that TL is 
sufficiently high for the glazing panel to be used in a vehicle windscreen. TL may 
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increase in absolute terms during heat treatment by , for example, greater than about 
2.5%, greater than about 3%, greater than about 5% , greater than about 8% or 
greater than about 10%. 

An example of the present invention will now be described with 
5 reference to Fig 1 which is a cross-section through a glazing panel prior to a bending 
and tempering operation (for ease of representation, the relative thicknesses of the 
glazing panel and coating layers are not shown to scale). 

Example 1 

JO Fig 1 shows a double Ag layer, heat treatable, coating layer deposited 

on a substantially flat or planar glass substrate by magnetron sputtering and having 
the following sequential stmcturc: 





Reference 


Geometrical 


ratio of Sn/Zn 




number 


thickness 


by weight 


Glass substrate 


10 


2 mm 




Base antireflective layer comprising: 


11 






lower layer ofZnSnOx 


12 


200 A 


0.7 


upper layer of ZnSnOx 


13 


100 A 


0.17 


Ag 


14 


100 A 




Tl overlying barrier 


15 


40A 




Central antireflective layer comprising 


16 






central lower layer of ZnSnOx 


17 


650 A 


0.7 


upper layer of ZnSnOx 


18 


100 A 


0.17 


Ag 


19 


100 A 




Ti overiying barrier 


20 


40A 




Top antireflective layer comprising: 


21 






lower layer of ZnSnOx 


22 


80A 


0.17 


upper layer of ZnSnOx 


23 


140 A 


0.7 


protective overcoat of Ti 


24 


30 A 





15 in which ZnSnOx is a mixed oxide containing Zn and Sn deposited in 

this example by reactively sputtering a target which is an alloy or mixture of Zn and 
Sn in the presence of oxygen . 

Alternatively, a mixed oxide layer may be formed by sputtering a 
target which is a mixture of zinc oxide and an oxide of an additional material , 

20 particulariy in an argon gas or argon rich oxygen containing atmosphere. 
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The Ti barriers are deposited by sputtering a Ti target which is in an 
argon rich oxygen containing atmosphere to deposit a barrier that is not fully 
oxidised. 

The oxidation state in each of the base, central and top ZnSnOx 
5 dielectric layers need not necessarily be the same. Similarly, the oxidation state in 
each of the Ti barriers need not be the same. 

Each overlying barrier protects its underlying silver layer from 
oxidation during sputter deposition of its overlying ZnSnOx oxide layer. Whilst 
further oxidation of these barriers layers may occur during deposition of their 
10 overlying oxide layers a portion of these barriers preferably remains in metallic form 
or in the form of an oxide that is not fully oxidised to provide a barrier for and during 
subsequent heat treatment of the glazing panel. 

This particular glazing panel is intended for incorporation in a 
laminated vehicle windscreen and displays the following properties: 



15 



Property 


Prior to heat 
treatment •"'^^^ 

bdow 


Following heat 
treatment 

bebw 


TL(Illuminant A) 


63% 


76% 


TE (System Moon 2) 


38% 


42% 


haze 


0.1 


0.25 


a* 


-10 (glass side) 


-6 (external) 


b* 


+ 10 (glass side) 


-3 (external) 


F?E (System Moon 2) 


29% (glass side) 


32%(extemal) 



Note 1: Measured for monolithic gazing panel with coating prior to heat treatment 



Note 2: Measured following heat treatment at 650° C for 10 minutes followed by bending and 
tempering, and lamination with clear 2mm glass sheet and 0.76mm dear pvb 

Heat treatment preferably causes substantially complete oxidation of 
all of the barrier layers and of the protective overcoat 

The colour co-ordinates of the example are particularly suited to car 
windscreens as they give a neutral or slightly blue or slightly green appearance in 
reflection when the windscreen is mounted at an angle in the car body. For other 
applications, for example architectural applications, the colour in reflection may be 
adjusted as is known in the art by adjusting the thicknesses of the dielectric layers 
and/or the infra red reflecting layer(s). 



20 



25 
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Additional layers may be introduced above, below or between the film 
stacking arrangement if desired without departing firom the invention. 

In addition to the advantageous optical properties that may be 
obtained, the example provides a coating layer which may be electrically heated, for 
5 example, in an electrically heated car windscreen to provide a de-misting and/or de- 
finosting function with the addition of suitably placed electrical connectors. 

The TL of the glazing panel may be adjusted to suit the desired 
application. For example 

• if the glazing panel is to be used as a windscreen for the European 
10 market, TL may be selected to be greater than 75% (as required by 

European regulations). 

• if the glazing panel is to be used as a windscreen for the US market, 
TL may be selected to be greater than 70% (as required by US 
regulations). 

• if the glazing panel is to be used as a vehicle front sidelight, TL may 
be adjusted to be greater tfian 70% (as required by European 
regulations). 

• if the glazing panel is to be used as a vehicle rear sidelight or a rear 
window for a vehicle, TL may be selected to be between about 30% 

20 and 70%. 

Such adjustment of TL may be achieved, for example, 

• by adapting the thicknesses of the layers of the coating stack, in 
particular the thicknesses of the dielectric layers and/or the infra-red 
reflecting layer (s). 

25 • by combining the coating stack with a tinted glass substrate, for 

example, in order to increase the selectivity. 

• by combining the coating stack with a tinted pvb or other laminating 
layer. 

30 One possible method for determining the composition of the coating 

stack is by using a SIMS technique. This technique is based upon ionic 
bombardment of the coating stack with analyses, particularly mass analysis, of the 
material ejected from the coating stack. Such an analysis may be used to provide an 
indication of the composition and thickness of the layers of a coating stack. 
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Glossary 

Unless otherwise indicated by the context, the tenns listed below have 
the following meanings in this specification: 



a* 




colour co-ordinate measured on the CIELab scale at normal incidence 


Aq 


silver 




Al 


aluminium 




AI203 


aluminium 
oxide 




0 




CQlUUr vU*\JlUuli3Uf IIilfaaLlItfU xJil UUf \^ILJLjCI\J o\mIK uL IIUIIIICU lllwUISlK*t£ 


31 


U u 

stsmuth 




Cr 


chromium 




Ga 


gallium 




emissivity 




cmissivity of a given surface at a given temperature is defined as the 
ratio of tiie energy emitted by the surface to that of a perfect emitter 
black body emissivity =1.0) at the same temperature. For the 
giazings in cjuosuun, ernisoiviiy is oiicii ni«$ci9ureu oi 4&v^ wn ui« 
coated side of a substrate. 






thp npTiTPntaoe of transmitted Haht which in nassina throuoh the 
Specimen deviates from the incident beeim by forward scattering, as 
measured in accordance with the ASTM Designation D 1003-61 
{Reapproved 1988). 


in 


indium 




infra red 
reflecting 
material 




a material that has a reflectance higher than the reflectance of 
sodaiime glass in the band of wavelengths between 780 nm and 50 

microns 


Mg 


magnesium 




Na 


sodium 




Nb 


niobium 




Ni 


nickel 




RE 


energetic 
reflection 


the solar flux (luminous and non-luminous) reflected from a substrate 
as a percentage of the incident solar flux 


Sb 


antimony 




selectivity 




the ratio of the luminous transmittance to the solar factor i.e. TL/TE 


Si02 


silicon oxide 




Sn02 


tin oxide 




Ta 


tantalum 




TE 


energetic 
trar^mittEUice 


the solar flux (luminous and non-luminous) transmitted through a 
substrate as a percentage of the incident solar flux 


Ti 


titanium 




TL 


luminous 
transmittance 


the luminous flux transmitted through a substrate as a percentage of 
the incident luminous flux 


Zn 


zinc 




ZnO 


Zinc oxide 




Zr 


Zirconium 





s 



As will be understood by those skilled in the art, the combination of the antireflective 
layers in the coating stack serves to reduce the total refllection of the coating stack in 
the visible portion of the spectrum; the composition and thickness of each 
antireflective layer may be selected accordingly. 
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Claims 

1. A glazing panel comprising in sequence at least: 
a glass substrate 

5 a base antireflective layer comprising at least a base antireflective lower layer 

and a base antireflective upper layer which is of a different composition to that 
of the base antireflective lower layer, the base antireflective upper layer 
comprising a mixed oxide of Zn and at least one additional material X, in which 
the ratio X/Zn in the base antireflective upper layer is between 0.02 and 0.5 by 

W weight and in which X is one or more of the materials selected from the group 

comprising Sn, Al, Ga, In, Zr, Sb, Bi, Mg, Nb, Ta and Ti 
a first infra-red reflecting layer 
a first barrier layer 

a central antireflective layer comprising at least a central antireflective lower 
15 layer and a central antireflective upper layer which is of a different composition 

to that of the central antireflective lower layer, the central antireflective lower 
layer being in direct contact with the first barrier layer and the central 
antireflective upper layer comprising a mixed oxide of Zn and at least one 
additional material Y, in which the ratio Y/Zn in the base antireflective upper 
20 layer is between 0.02 and 0.5 by weight and in which Y is one or more of the 

materials selected from the group comprising Sn, Al, Ga, In, Zr, Sb, Bi, Mg, Nb, 
Ta and Ti 

a second infra-red reflecting layer 
a second barrier layer 
25 a top antireflective layer. 

2. A glazing panel in accordance with Claim 1, in which the base antireflective 
upper layer is in direct contact with the first infra red reflecting layer. 

30 3. A glazing panel in accordance with Claim 1 or Claim 2, in which the central 

antireflective upper layer is in direct contact with the second infra red reflecting 
layer. 



4. 

35 



A glazing panel in accordance with any preceding claim, in which the upper 
layers of both the base antireflective layer and the central antireflective layer 
have a geometrical thickness within the range of about 30 A to 200 A . 
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5. A glazing panel in accordance witii any preceding claim, in which the central 
antireflective lower layer comprises a mixed oxide of Zn and at least one 
additional material W, in which in which the ratio W/Zn in the central 
antireflective lower layer is between 05 and 2 by weight and in which W is one 

5 or more of the materials selected from the group comprising Sn, Al, Ga, In, Zr, 

Sb, Bi. Mg, Nb, Ta and Ti. 

6. A glazing panel in accordance with any preceding claim, in which the base 
antireflective lower layer comprises a mixed oxide of Zn and at least one 

W additional material W, in which in which the ratio W/Zn in the base 

antireflective lower layer is between 0.5 and 2 by weight and in which W is one 
or more of the materials selected from the group comprising Sn, Al, Ga, In, Zr, 
Sb, Bi, Mg, Nb, Ta and Ti. 

}5 7. A glazing panel in accordance with any preceding claim, in which the first 
barrier layer comprises titanium. 

8. A glazing panel in accordance with any preceding claim, in \yhich the second 
barrier layer comprises titanium. 

20 

9. A glazing panel in accordance with any preceding claim, in which the top 
antireflective layer comprises at least one layer which comprises a mixed oxide 
of Zn and at least one additional material W, in which W is one or more of the 
materials selected from the group comprising Sn, Al, Ga, In, Zr, Sb, Bi, Mg, Nb, 

25 Ta and Ti. 

10. A glazing panel in accordance with any preceding claim, in which the top 
antireflective layer comprises at least one layer which comprises a mixed oxide 
of Zn and at least one additional material W, in which in which the ratio W/Zn 

30 in that layer is between 0,02 and 0.5 by weight and in which W is one or more 

of the materials selected from the group comprising Sn, Al, Ga, In, Zr, Sb, Bi, 
Mg, Nb, Ta and Ti and which is in direct contact with the second barrier layer. 

11. A glazing panel in accordance with any preceding claim, in which the glazing 
35 panel is a heat treatable glazing panel. 



12. 



A glazing panel in accordance with any one of claims 1 to 10, in which the 
glazing panel is a substantially haze free heat treated glazing panel. 
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13. A glazing panel comprising a glass substrate onto which a coating stack has 
been deposited, in which the coating stack consists essentially of the following 
sequential layers: 

a base antireflective layer comprising a base antireflective lower layer and a 
base antireflective upper layer which is of a different composition to tiiat of the 
base antireflective lower layer, 

the base antireflective lower layer comprising a mixed oxide of Zn and Sn 

having a ratio Sn/Zn ranging from 0.5 to 2 by weight 

the base antireflective upper layer comprising a mixed oxide of Zn and Sn 

having a ratio Sn/Zn ranging from 0.02 to 0.5 by weight 

a first infra-red reflecting layer comprising metallic silver 

a first barrier layer 

a central antireflective layer comprising a central antireflective lower layer and a 
central antireflective upper layer which is of a different composition to that of 
the central antireflective lower layer being in direct contact with the first barrier 
layer and comprising a mixed oxide of Zn and Sn having a ratio Sn/Zn ranging 
from 0,5 to 2 

the central antireflective upper layer comprising a mixed oxide of Zn and Sn 
having a ratio Sn/Zn ranging from 0.02 to 0.5 by weight 
a second infra-red reflecting layer comprising metallic silver 
a second barrier layer 
a top antireflective layer. 

14. Use of a glazing panel in accordance with claim 13 in the manufacture a 
laminated glazing panel in which the glazing panel in accordance with claim 13 
is heated and bent into its desired shape subsequent to deposition of the 
coating stack. 

15. A method of manufacturing a glazing panel having a haze of less than about 
0.5 comprising the step of subjecting a glazing panel in accordance with any 
one of claims 1 to 13 to a tempering and/or bending operation at at least 570 



wo 01/27050 



PCT/EPOO/10278 



Fig 1 



1/1 



16 



24 



23 



22 



-20 
18 



17 



15 
-13 
12 



10 



INIERNATIONAL SEARCH REPORT 



M« ionai Appllealton No 

PCT/EP 00/10278 



A. CLASSinCATIONOFSUBjeCTIIMTTER 

IPC 7 C03C17/36 






AocorcUng to International Patent Classificalion <1PC) or to both national classification and IPC 




B. FIELDS SEARCHED 


Mininuim documentation searched (dassiticaiion system tottowed tiy dassiflcatioi 

IPC 7 C03C 


isymtx>ls) 




Documentation seardied ottier tttan minimum documentatton to the extent that such documents are included In the fields searched 


Electronic data base consulted during the international search (name of data basi 


»8nd. where practical search terms used) 


EPO-Internal , WPI Data, PAO 






C. DOCUMENTS CONSIOEREO TO BE RELEVANT 


Calegoiy* 


Citation of document, wUh imfication. where appropriate, of the relevant passages 


Relevant to daim No. 


X 
A 


EP 0 747 330 A (LEYBOLD AG) 
11 December 1996 (1996-12-11) 
abstract 

page 3, line 32 - line 45 
claims 1-5,11 




1-12.15 
13,14 




WO 00 37381 A (GLAVERBEL ;DECROUPET DANIEL 
(BE); AONINE NOBUTAKA (JP); EBISAUA JU) 
29 June 2000 (2000-06-29) 
abstract 

examples 1,3 

claims 


1-5, 
9-12,15 






/- 




1 xl FuflhsrdocumanisaraliBtedinihe oonUmiaNonof boK& 


Patent tamly members are listed 


inaniMX. 


* &M9cfal categories of Gfled documents : 
^ ^ bter document pubished after the Intemalionalfliingdate 

Tung cBie cannot be considefed novel or cannot bo ccMtsidered to 
V document which may throw doubts on priortty clajm(s) or kivolra an Inventivestep when the document is taken akme 

2lS2lJ?*?221?2SS5^LSl^il^^ dDcumenlolpaniculariBta¥aiioe;thecWmed Invention 

GttaUon or cttierspectal reason (9S spedHed) canmrt be eoSlderedlotovolve an Inventive etapwhenthe 
'Cr document referring to an oral dtsdosum. use. exhft)Sionor documeitt b combined with one or more other such docu- 

othermeans ments. such combination being obvious to a person sMBed 
*P- document published prior to the Intemaitonal flBngdate but k) the art. 

later than the priortty date ctaimBd *&" document member of the same patent family 


Date of the actual completion of the intemationa) search 


Date of mailing of the toitematlonal search report 


15 January 2001 


23/01/2001 




Name and mailing address of the ISA 

European Patent Office* P.a 5818 Patenllaan 2 

NL-2280HVRi)sw9( 

TeL (*31-70)340-204aTx. 31 6S1 epont, 

Fax: (♦31-70) 34(^3016 


Authorized officer 

Grenette, S 



Forni PCT/ISAOIO (mnd tfwol) <JuV 1002) 



LNTERNATIONAL SEARCH REPORT 



Inti Jonal AppUeatlon No 

PCT/EP 00/10278 



C^Contlmiatlon) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * Citation of document, with indication.wtiere appropriale. of ttie relevant passages 



Relevant to daim No. 



P.A 



EP 0 719 876 A (PPG INDUSTRIES INC) 
3 July 1996 (1996-07-03) 
abstract 

column 3, line 21 - line 33 
example 1 
claims 1,5-7 

WO 00 37380 A (GLAVERBEL) 
29 June 2000 (2000-06-29) 
abstract 
' example 1 
claims 

68 2 229 737 A (GLAVERBEL) 
3 October 1990 (1990-10-03) 
abstract 
examples 

US 5 834 103 A (BOND ROBERT ET AL) 
10 November 1998 (1998-11-10) 
abstract 

table 2 

claims 



1-15 



1-15 



1-15 



1-15 



US 5 279 722 A (ZHELTY ANTON 
18 January 1994 (1994-01-18) 
abstract 

column 2, line 32 - line 54 
column 7; table 
claims 



ET AL) 



1-15 



Foim PCTASA/210 fDottlnuHlian of aaeand ihaol) (July isee) 



INTERNATIONAL SEARCH REPORT 

Infonnfltlon on pstMit fBmUy nwmbors 


Inti lonal Application Ho 

PCT/EP 00/10278 


Patent document 
cited In search report 


Publication 
data 


Patent famil/ 
memt>er(8) 


PubUcation 
date 



EP 0747330 



11-12-1996 



DE 
DE 
ES 
JP 
KR 
US 



19520843 
59601582 
2132805 
8336928 

171175 B 
5962115 A 



A 

D 
T 
A 



12-12-1996 
12-05-1999 
16-08-1999 
24-12-1996 
15-01-1999 
05-10-1999 



WO 0037381 A 29-06-2000 NONE 



EP 0719876 A 03-07-1996 AU 676974 8 27-03-1997 

AU 3442795 A 11-07-1996 

CA 2161283 A 28-06-1996 

CN 1133899 A 23-10-1996 

JP 8225943 A 03-09-1996 

KR 179463 B 20-03-1999 

US 6010602 A 04-01-2000 



UO 0037380 A 29-06-2000 NONE 



GB 2229737 



03-10-1990 



BE 


1002992 


A 


15-10-1991 


CH 


679580 


A 


13-03-1992 


DE 


3941027 


A 


12-07-1990 


DK 


635589 


A 


06-07-1990 


FR 


2641271 


A 


06-07-1990 


JP 


2289449 


A 


29-11-1990 


JP 


2876325 


B 


31-03-1999 


LU 


87646 


A 


10-07-1990 


NL 


8903147 


A 


01-08-1990 


NO 


174500 


B 


07-02-1994 


SE 


469523 


B 


19-07-1993 


SE 


8904231 


A 


06-07-1990 


US 


5110662 


A 


05-05-1992 



US 5834103 



10-11-1998 



AT 


169288 T 


15-08- 


-1998 


CA 


2189430 A 


09-11- 


-1995 


DE 


69503896 0 


10-09- 


-1998 


DE 


69503896 T 


10-12- 


-1998 


DK 


758306 T 


10-05- 


-1999 


EP 


0758306 A 


19-02- 


•1997 


ES 


2122595 T 


16-12- 


-1998 


JP 


10503745 T 


07-04- 


-1998 


WO 


9529883 A 


09-11- 


-1995 



US 5279722 


A 


18-01-1994 


DE 


4135701 A 


13-05-1993 








DE 


59204255 D 


14-12-1995 








EP 


0543077 A 


26-05-1993 








ES 


2079718 T 


16-01-1996 








JP 


5221692 A 


31-08-1993 



Foim PCT/iSA/2ia (pcM temUy arwMat) (JuV 1962) 



